Francisella tularensis suppresses the proinflammatory response of endothelial cells via the endothelial protein C receptor.
Various bacterial pathogens activate the endothelium to secrete proinflammatory cytokines and recruit circulating leukocytes. In contrast, there is a distinct lack of activation of these cells by Francisella tularensis, the causative agent of tularemia. Given the importance of endothelial cells in facilitating innate immunity, we investigated the ability of the attenuated live vaccine strain and virulent Schu S4 strain of F. tularensis to inhibit the proinflammatory response of HUVECs. Living F. tularensis live vaccine strain and Schu S4 did not stimulate secretion of the chemokine CCL2 by HUVECs, whereas material released from heat-killed bacteria did. Furthermore, the living bacteria suppressed secretion in response to heat-killed F. tularensis. This phenomenon was dose and contact dependent, and it occurred rapidly upon infection. The living bacteria did not inhibit the activation of HUVECs by Escherichia coli LPS, highlighting the specificity of this suppression. The endothelial protein C receptor (EPCR) confers anti-inflammatory properties when bound by activated protein C. When the EPCR was blocked, F. tularensis lost the ability to suppress activation of HUVECs. To our knowledge, this is the first report that a bacterial pathogen inhibits the host immune response via the EPCR. Endothelial cells are a critical component of the innate immune response to infection, and suppression of their activation by F. tularensis is likely a mechanism that aids in bacterial dissemination and evasion of host defenses.